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Question booklet of Entrance Examination for Master’s Program of Information Science,

Graduate School of Science and Technology, Kyoto Institute of Technology (KIT)

HRE Special Subject

[EEHEIE Cautions)

1.

COREMTFIEERES S ETHERP LT RS, CohGEHUTO2ETH Y, 2L LHET
To BT AT B XM OFRHELERZ PN, Fe8 T CTREEHFCML 2RI v,
Do not open this question booklet until permitted by the proctor. Answer all two subject parts listed below,
Raise your hand and inform the proctors of any missing pages, disarranged pages, unclear printing, etc.
Jurszivy (1) Programming (1)
Turszivy (2) Programming (2)
B, C OREN-F 18, WERR 2. 3L UTEEZAK 1 KT,
The practors distribute this question booklet, two answer sheets, and one memo sheet.
Moo i 3 FEHELAIC, RoborETH LA, .
You may put the following goods in addition to your exam admission ticket.
(1) B4 L o v — 7"~ v b Black pencils and mechanical pencils
(2) 7o RF v 7o L 25 Plastic erasers
(3) BEITHRVWARIOEN] D Small-sized non-electric pencil sharpeners
(4) BerEH» LN OREE (B, S, BESOREND 3 b DI
Small-sized silent watches oz clocks without any additional functions such as dictionary, calculator,
communication, etc.
(5) R, »~vhF, HE, F4viareNe (BYEEFLLTEFTPIRVEBELAEDL D)
(lasses, handkerchiefs, eye drops, tissues without package
LM OTREREOTREZTCIEE Y,
Ask the proctors for permission to use any goods other than the above.
TuyZivy (1Y 77 vy (2) 2RloBERRICES L TR, BERR2 BT
O EREERAK, FREME AL L FERS, SEERSL, ZREFLZTNFICEAL TEE Y, BER
WMOBECHELZHCTORVESA, BERRE THZARKOEMERILELA,
Use a separate answer sheet for each subject part. Fill in the subject-part name, the major of Master’s
Program, and your examinee’s number in the designated boxes on all two answer sheets. You can use both
sides of the answer sheet. No additional sheet is available.
Z ORI 109 LCh A\ £ A, You can unbind this booklet:
T D BHOFULRS 3 FTEERLTE 44, PRIBEETE ELXA,
Do not leave the room after the exam until permitted by the proctor. Also, you do not during the exam.
FEEM-F & THERRERE LR TEE v,

Bring this question booklet and the memo sheets when you leave the room after the exam.
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M1 C BTSN Programl 2 F{TLELE, O, ©, QDFFicdH S printf LIWLDHHA
(output) & £ HNE It

Program1

int main{void) {
char *city{] = {"Kyoto", "Osaka", "Kobe"}, **p = gcity[2];
/* @ */ printf{"$c¥n”, city[2][3] == 'a' ? 'Y' : 'N');
/* @ */ printf{"%c¥n", kkpil) ;
/* @ */ printf{"sc¥n", (*--p)[3]};
return 0;

2 C&&f Tiodk SN 7 Program2 X, HEf(integer) DB Fl(array) arr 23517 5 EH(element) DI T,
n #& B2 R & WEEIE T B (function) nthmax Th D, len IZEF] arr DEF O,
int argmax(int ray[}], int last)
FX, ray[C124°h ray(last] ETOPTHEK E 2 5 EROFEFEubserip) # BT THh B, 7=
KL, nid 1ALk len UTOBELETE, TEOGD), )% THEE nthrax FERY L,

Program2

int nthmax{int arr{j, int len, int n}/{
int arg, 1i;
for(i = 1; i < n; i++){
arg = argmax( )i
= arr{len-i];
}
return arr[argmax( (&) ¥1;
}

i3 CEBTRIE SN Program3 (3, UFF(string) stri OHICITEF] str2 % n XFEE AT
AL strcatn THDH, 72721, nid 08k str2 OXEHLUTOBELT2, Fo(s),
(), (BYZEDT, oML ERT L,

Program3

void strecatn({char *strl, const char *str2, int n){

for(; *strl != '¥0'; ){ }

while([ (&) |)¢
() = *gtr24+;

}
*strl = '¥0';

[rr—izie<]
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Ml 4 Java Tk &7z Programd (2B S (@)~ )PV X X,

Program4

class Abst{

int x;

Abst () { x = 0; }

vold pre{int dv){}

void change x{int dx){}

public void update{int dv, int dx)}{
pre {dv);
change x(dx);
System.cut.printlin{x};

}

public void update{int dx){ update{l0, dx); }

class MetA extends Abst{

MetA () { super{); }

vold change_x{int dxz){ x += dx; }
}

class MetB extends MetA]
private int v = 1;
MetB () { super(); }
volid pre(int dv){ v += dv; }
void change xz{int dx){ super.change x{v + dx}; }

class Main{
public static vold main(String args[i}{
Abst met = new MetA{);
met.update {5};
met = new MetB(}:
met.update{l, 2);:
met .update(3);

(a) 7 7 A(class) Abst M A Y » F(method) Abst D X 91T, 4 2R # 1 A(instance) & A FY T+ 5 0 bR
UCHENT, A A2 F 2 A (variable) D@2 ¥ 2479 A Vv FEMEFESED,

(b) 7 A Rbst DAY v Fupdate DL I, ZHIBEI L A Y v FEEIERT H Z L 2L IR
D '

(c) Programd % EfF LIz & EOMH%E R4,
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T RS (binary search tree)lZ Hiifi(node) & i A(insert) T3 C B3 7 1 7 A THh D Program1 {2
DVT AT OR@~(@ICE A K, 2B, 71 75 AP DEROBEFIITES Th 5, fHiHlL Node
R Gructwre)lll K- TREEN D, £, a7 7 A 28 T8 TE S (declare) SN TW A2
(variable) root 19, T iRFEARDE(root)~D KA > & (pointer) T B,

Program |
1| #include <stdio.h>
2 | #include <stdlib.h>
3
4 | typedef struct node {
5 int wvalue;
6 struct node *left, *right;
71} Node;
8
9 | void inseri({Node **root, int wvalue) {
10 Node **p;:
11 P = rootk;
12 while{ @ | t= NULL) {
13 if(_ @ |->value == value)
14 return;
15 else if(| @ |->value > value)
16 p =| @ ->left;
17 else
18 p= ->r;i.ght;
19 }
20 if((*p = (Node *)malloc(sizecf{Node))) == NULL)
21 exit(l):
22 else {
23 (*p)->left = NULL; (*p)->right = NULL: (*p)->value = value;
24 }
25|}
26
27 | int main(veoid) {
28 Node *root;
29 root = NULL;
30 insert(&root, 3); insert(sroot, 1);
31 insert(&root, 4); insert(arocot, 2);
32 printf("%d¥n", root->left->right->value);
33 return 0
3413}
(a) Progaml Q%M O |~ @ |2#dT, Furs arkmmel,
(b) Programl MIEWIZIITE NI & &, T /1 (standard output)~® A5 R % R 8,
(©) HIROED WO ZHBEARI | BORS R AT B REO R G B (time complexity) D 7 — 4

(d)

(order)#, SEXIRYRHEA (average case) & DA (worst case)F N FHIT DN TTA,
Hod\(array) & % B & U7 S (binary search) & b T, THERA LR VD I & O EFT(merit) &
B (demeritya 21 E | DT oMRICHEE X,

(R~ i< ]
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f2 Boyer-Moore { (EATF. BM &l &FE9) &AW XFFIHRHA (string search)iZ B4 5 Bi(a)~(d)iz
Brl, XFFRBLE. MENRLDZAXFI(sting) TH S [T R hext)] OPhbh, &%
OICFF T34 — o (pattern))] #RES B2 L Th D, Program2 1L, BM IEIC X B 3CEFIRT 51T

9 C

BHEIUTTATHD, 707 APOEBOEFERITESTHE, B, Tusf 5 AT

& LT D B#(function) strlen i1, B3 k(argument)iZ#87E L 7= 3CEF| O SCFE 4 8+ % C

B

ZNEETIE, XFFIREOH (example)k LT, F% 2 4 “ABCDABCBAB”, /%4 — L3t
“CBAB” Th5BH L&D, BMIEIC L 2 REEREFT,

(1)

@

(3)

(4)

(5)

BMETHL, THR MEF—hBREGDYE, /% — U ORR(iD b 5ffithead) l2 725
T, NE# (sequential) = 35 (character) D bkl (compare) 4T 9, 2 C, U, 1) 17
Tk DIz, hEERAT 9 FEOAE (position)  (BLTF, THEALE] &MEER) 2, S~ OKE
WRET D, 28, RPORMarow)d BB 2R LT 5,

THR A DOHBAEOTFIL “D” THY NE—TIEEERENTETEH S, Z OB,
Bl 13 R LD, R —OXFHTHD 4 FH7E0, B 24510 B Bh(shif) 4
5,

RT3 B FIE, FHRA L AF = DEBES “BY Thb, Z0k 5, JEH—
HLTW28EE, B G WRT LI, BB | XFAECBEL, koXsi it
D,

PRBATEIZ I B30, THA BT 4O T — T “A” THY, —E LT,
“C R B ERTVWAXFETHSE, THFA MDOUBEBEOER AT —irEdEn
TWDHER, EOXLFERAF -V OREN LI TAXFEETHINERDE (BP0
FrEOXTFHELTD), “C W, NI —rORBMOEATIXFBICHIOT, @1(3v) I
AT &SI, BB S I IFESEICBMT S,
HEUENBIEFRICTF A AT — v OXFEREBL TN &, AE— 00T _RTOIFE
BT ERARMADILEE—RLTNS, ZhitEY, SF¥— RFE R NOEEND 6 XEH
CRRIZH D Z L W3bodd i, MEMRETT5,

N ¢
7%z |a|B[c[D|a|B|c]B]A]B] la|B|c|p|als|c]B]a]B]
sz—>|c|B|a[B] clBlalB]
6y] (ii)
i J
|alslcplals[c[Blals]  [a[B[c[p][a[B]c[B]A]E]
HEINE cislalB]
(i) (iv)
X1

LRAS— Vi< ]
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Program?2

1| #include <stdio.h>
2 | #include <string.h>
3
4 | #define max(a, b) ((a) > (b) ? {(a) : (b))
5
6 | int bm_search(char *text, int t_len, char *pattexrn, int p len) {
7| int shift[256];
8 int i, j;
9
10 for(i = 0; i < 256; i++)
11 shift{i] = p_len;
12 for(i = 0; i < p_len - 1; i++)
13 shift[ (unsigned char)pattern[i]] = p len -~ i - 1;
14
150 1=[DJ
16 | while(i <[ @ |y {
17 printf{"i=%d¥n", i);
18 =2
1%
20 while(text[i] == pattern[ij]) {
21 if(j == )
22 return i; /* Found. */
23 i-mp Jeey
24 }
25 i += max(shift{(unsigned char)text{i]], p_len -~ j);
26| 1}
27 return -1; /* Not Found. */
28 |}
29

30 | int main{wvoid) {

31 char *text = "ABBCBCDABCDC";
32 char *pattern = "ABCD";

33 printf({“Position=%d%n",

34 bm_search(text, strlen(text), pattern, strlen(pattern)));
35 return 0;
36 | }

(a) Program2 DZEM] O I~ @ [p#»C, TusIaEERE L,

(b) Program2 23T L L&, EMEMII~OH AR R AR,

() BMIETH., AL, THFAPMOART L0 X L Yy O2EHOCFELMIZERVEAD L
DI, THRAFRSG — BT D CFOMER SR O E | —EICHR RO E(efficiency) DME T
15, TOMBEFMRICEAT L,

() u7IL25FTETH, 7% A MOERBMELZBEILTWANR, 20 HIC
i += shift[(unsigned char)text{ij];

EREHT D LV IELS XFEFRBEIT O ZENTERWERNDH D, FOME 2 HIZICHBAT L,




